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fS 4) SERIES- PARALLEL. A/D CONV^^ER 

11) 4-330826 (A) (43) 18.11.1992 (19) JP 

on Appl. No. 3-77852 (22) 10.4.1991 

71 MITSUBISHI ELECTRIC CORP (72) TOSHIO KUMAMOTO(2) 
(51) Int. CP. H03M1/14 

PURPOSE: To prevent the generation of the error of an analog converted value 
by making the same the levels of the relative changes of the output currents 
of both an analog signal generating circuit and a subtracting circuit. 

CONSTITUTION: This device is equipped with a first A/D converter 4 which 
A/D converts an input signal based on a reference voltage VR1, D/A converter 
converts an A/D converted value by the first A/D converter 4 into two comple- 
mentary analog signals, analog signal generating circuit 11 which subtracts 
one of the complementary analog signals from the input signal, and generates 
the analog signal to be converted by a second A/D converter 17, subtracting 
circuit 41 which subtracts a voltage corresponding to the full scale current 
value of the D/A converter 8 from the reference voltage VD1, and subtracting 
circuit 42 which subtracts the summed value of the voltage corresponding to 
the full scale current value and the voltage corresponding to 1LSB from the 
reference voltage VR1. A voltage VR2 decided by a difference between the 
subtracted results of both the subtracting circuits, is used as the reference volt- 
age, and applied to the second A/D converter 17. 




7.16: encoder, 18: digital adder. 21,24.27: driver 



(54) D/A CONVERTER CIRCUIT 

(11) 4-330827 (A) (43) 18.11.1992 (19) JP 

(21) Appl. No. 3-130484 (22) 2.5.1991 

(71) NEC CORP (72) MASASHI NAKANO 

(51) Int. CI 5 . H03Ml/68,H03Ml/78 



PURPOSE: To ensure a monotonous increase at the time of inverting a polarity, 
by constituting a D/A converter which converts an (n-l-m)bit input signal into 
an analog signal by combining 2" pieces of (n) bit ladder resistance circuits. 

CONSTITUTION: This circuit is equipped with 2 n pieces of (n) bit ladder 
resistances 11 and 12, and a logical circuit 100 which supplies an output to 
the (n) bit ladder resistance circuits 11 and 12 corresponding to the input signal, 
and the logical circuit 100 selects the operation of each (n) bit ladder resistance 
circuit 11 and 12 based on the upper (m) bit of the input signal. Then, when 
an input bit 2 n (MSB) is "0", input 7 bits to the ladder resistance circuit 12 
are all "0", and the ladder resistance circuit 12 is equivalently connected through 
a 2R resistance with the "0" level. And also, when the input bit 2 n (MSB) is 
"1", the input 7 bits to the ladder resistance circuit 11 are all "1", the. ladder 
resistance circuit 11 is equivalently connected through the 2R resistance with 
the "1" level. 




(54) DISCRETE COSINE CONVERSION CIRCUIT, AND INVERSE CONVERSION 

CIRCUIT FOR DISCRETE COSINE CONVERSION 
(11) 4-330828 (A) (43) 18.11.1992 (19) JP 

(21) Appl. No. 3-128268 (22) 2.5.1991 
(71) SONY CORP (72) MITSUHARU OKI 

(51) Int. CP. H03M7/30,G06F1/02,G06F15/31,G06F15/66,H04N7/133//H04N1/41 

PURPOSE: To realize an arithmetic operation by a simple constitution at more 
than 4m time speed by making in parallel supplied matrix data into every 
4m piece by an S/P conversion circuit, and successively supplying the data 
directly to an inner product arithmetic circuit. 

CONSTITUTION: This circuit is equipped with a serial/parallel (S/P) conversion 
circuit 2 as a paralleling means, first quanternary inner product arithmetic 
circuits 3i-3 4 whose coefficients are +1 and -1, second hexadecimal inner 
product arithmetic circuits 4,-4 4 whose coefficients are 0, +1 and -1, and 
third quanternary inner product arithmetic circuits 5,-5 4 including a memory 
in which the constant matrix data components are stored. Then, the supplied 
matrix data are made in parallel into every 4m. piece, and the data made in 
parallel are successively supplied directly to the quanternately inner product 
means whose 4m pieces of coefficients arranged in parallel are -hi and -1, 
and the quanternary inner product arithmetic means in which the constant 
matrix data components of the hexadecimaly (or secondary and octanary) inner 
product arithmetic means whose coefficients are 0, 4- 1, and -1 are stored. 



JZ 



1.7: rearrangement 64 word. 6: paratlet/serial conversion 
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(54) ORTHOGONAL TRANSFORMATION CIRCUIT 
AND INVERSE TRANSFORMATION CIRCUIT 

(57) Abstract: 

PURPOSE: To execute transformation or inverse 
transformation processings at an operation speed same 
as before without increasing a circuit scale by dividing 
data used for integrating into 1-bit data, replacing an 
integrating part with shift calculation and adding the data 
of respective bits after a product-sum operation. 

CONSTITUTION: 1-bit iDCT circuits 25-1-25-4 are 
parallelly arranged and also an adder 63 for adding the 
arithmetic results 26-1-26-4 is arranged. That is, one of 
the 1-bit iDCT circuits 25-1-25-4 is allocated to each 
matrix, input signals 1 are calculated for each matrix 
broken down by each bit, the respective results 26-1-26-4 
are added at the adder 63 and a final result is obtained. In 
this case, the 1-bit iDCT circuits 25-1-25-4 are circuits for 
integrating input vectors and the matrix for which the bit 
number of '1' included when the absolute values of the 
respective components of the matrix is binary displayed is 
equal to or less than 1 and are composed of shift circuits 
and adding-subtracting circuits. 
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S^Lfcirtfc-g-**!,*, "1" otrs^ h»*s— o^TT 
N x N#WtE3£^&£ff 5 ilESf *»IhII6 0 



(2) W6-2 7 4 5 2 4 
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«-TSii:«*SHHliS. 

[00 0 1] 
[0 0 0 2] 

(HTDCT) ^*)S 0 DCTI^Itr^a 
f*. #J;Ltf^- ^(K.R.Rao)ffi*. 

/BHRPftK DCTt JEroaBR«R2|i 

— (J!^^^ : Discrete Cosine Transform Algorithms, A 
20 dvantages, Applications) J (^"— Att. 1 9 9 2. 7) 
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1 x=0 
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ii=fl 
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0.3536 
0.3536 
0.3536 
0.3536 
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0.2778 
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1.000000 1.011000 
1.000000 1.001011 
1.000000 0.110010 
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1.000000 -0.110010 
1.000000-1.001011 
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->!7 K BP^ *1 5fc:*5tt5 1.000 0 0 0£:i# 
ft. 1 ^lil l^y fiPfeO. 1 0 0 0 O 

ot##fctefcffl*rt-5. WSlMf3 4ii 

io a8^j;9«(+)^s (-) a>s>5v^*m;* 

S:-¥n|it5^ (0) %mtR-fZ> 0 

[0 0 4 5] rtbfe, v"17 hiD*bfcgf*«8E*lH]»7 
-l-str^^tbfcft. »KIiIK4^cJ:*9liH»:a«S 

U^«»dS#tte?ixffi^§*tSo #1E»IhII» 7 - l - 8 

^»«i-SU*«*S:a 0-a 7 £ Lfct*©*»T?IJ 

£R l 9 t^^-To 
[0 0 4 6] 
* 1*19] 



aO 


aO/2 


aoy2 


aO/4 


-a1 


-al 


-a1 


-al/2 


-a2 


a2/4 


a2 


a2 


a3 


a3 


a3/2 


-a3 


a4 


-a4 


-a4/2 


a4 


-a5 


-am 


a5 


-a5 


-a6 




-a6 


a6/2 


a7 


-a7/2 


a7/2 


-a7/4 



[0 0 4 9] H7Jc*3V^T«»^o-e«>SBi55)'ttff*«: 

30 -efc£ <fc 5 ^^tc^m 5 \z&\,'*x J £<Dft\z*jrrz>i'7 

TSiSftSrtTofcilS*, IK50 2 5- 1— 4<D*ti^ti 

-So 

[0 0 5 0] H9(±**W©»n(7)|jJ6«»jT?fc5 0 13 9 
f*|g 5 <DMW,M(D 1 tT >y b i D C TIhJSS 2 5 - 2 ~ 4 05 
40 T i DCTHIK6 (cHS»^.fc^3&SWtST?a> 

^ 0 ^/c. f+ffUHt ltf^h i D C T 2 5 (HlSS t i DC 
T|H]B6^|^H*^H-*i-5<^T?ttft< ltfyhiDCT 
[HISS 2 5*sjfe^lH|[4:fTV\ lfjl»TLfe«©ttt©? 

^V^K i DCTIUK6^ffl-3»SrlJHi&-r5r ir^T*# 
5 0 1 f ^ h i DCTIH1SS2 S^JdififiatfffSrtTVV 
^©3iSSS:<ltj||6 7, ^^f6 5^LTMU 

i DCT|EJB6^*5V^T»IHi-g-S:W-»Lrft<Oje 
ISffi^JDffL, jE*«tt*^^y 6 4, 7^yf6 5S: 

•^50 [0 0 5 1 ] 1 If ^ h i DCT<Df\*mzm\t^Z>ft$Hftm 



(7) 



ftm^e - 2 7 4 5 2 4 



11 

*fToT^S£ i DCTl§I&6^te»8tf>fr 

m>#!BIW>&*2 0©tTWo«-»jC-r&l!*«)ffl[«r3l 
v^fc|i[«:S!*i:-rsfT?iJSrfflVNTSlirSrtT5. rftb© 



12 



*5 0 r*Lf-J:*K 09;i«, H«o«-?-ft;o«L3ffiT?»4, to 

[0 0 5 2] 
[»2 01 



aO 


aO 


aO 


aO 


aO 


aO/2 


aO/2 


0 


a1 


a1 


a1/2 


0 


-a1 


-al 


-a1 


-a1/2 


a2 


a272 


-a2/2 


-a2 


-a2 


0 


a2 


a2 


a3 


0 


-a3 


-a3/2 


a3 


a3 


-a3/2 


-a3 


a4 


0 


-a4 


a4/2 


a4 


-a4 


-a4/2 


a4 


a5 


-a5/2 


-a5/2 


a5 


-a5 


0 


a5 


-a5 


a6 


-a6 


a6/2 


0 


-a6 


a6 


-a6 


a6/2 


a7 


-a7 


a7 


-a7 


a7 


-a7/2 


a7/2 


0 



[0 0 5 3] /«£:Jo, H9^*5V^T1 If s> V i DCTIhISS 
SttSo #J;tfcf> H5 0>E3o(0 1 if ^ M DCTBJi&S: 

[0 0 5 4] HI 0$>5W*»2 0T?^S*LStT?»Jtt5fe 



(a 2 o) 



[0 0 5 5] HI 1 f*H 7 <DW&<Dm&m~Z&> 19 
45c Hi ittH7<D|HlIlS^b^7 h(aIlS3 0SrB'JI»L 
20 tt»2 i©J:5fc:fc!>. tf-JMRiSW:*l 9, »2 0^Jt 

<5o 



aO 
al 
a2 
a3 
a4 
a5 
a6 
a7 



aO 
a1 
a2 
0 
0 
a5 
-a6 
-a7 



aO 
al 
-a2 
-a3 
-a4 
-a5 
a6 
a7 



aO 
0 
-a2 
-a3 
a4 
a5 
0 
-a7 



aO 
-a1 
-a2 

a3 

a4 
-a5 
-a6 

a7 



[00 5 6] 
[*2 1] 



aO 
-al 
0 
a3 
-a4 
0 
a6 
-a7 



aO 
-al 

a2 
-a3 
-a4 

a5 
-a6 

a7 



0 
-a1 
a2 
-a3 
a4 
-a5 
a6 
0 



(»2 1 ) 



[0 0 5 7] H5, m9^<7>^$£Vft<Dm$&& i DCT<D 



aO 
al 



[0 0 5 8] 
[*2 2] 



A= 



aO 
-al 



aO aO aO aO aO 

a1 a1/2 al/4 -al/4 -a1/2 

a2 a2/2 -a2/2 -a2 -a2 -a2/2 a2/2 

a3 -a3/4 -a3 -a3/2 a3/2 a3 a3/4 

a4 -a4 a4 a4 -a4 

a5 a5/4 a5 -a5 -a5/4 

a6 ab6 -a6/2 -a6/2 a6 

a7 -a7 



a4 
a5/2 
a6/2 

a7/4 -a7/2 



a7 



aO 
-a1 
a2 
-a3 
a4 a4 
a5 -a5/2 
a6 a6/2 
a7 a7/2 -a7/4 



(82 2) 



[0059] hi 2 \*m s <Dm=<z>Mmmx*hz> 0 — o 

<D1 If s> h i DCT{h]&§2 5**©fTm>«*££;t£ 
r^(Cj:t9 x B5(D1 l^s> M DCTIHI&2 5- 1—4 
<0^c%^mm=foXn<o ^tl^^*6 6lr^^y 6 



lir [0060] il 3 ttSBE© jUfi«T?& 9 , H 9 <£>^^ 
#JT*&>6 0 H 9 t^l^5V ltf^h i DCT2 5 <£>ff~jl 
^ i DCT6£Og*{:MLTV>t^ H13CDH 
JS0iJ"Cfi i DCTHKfc&^TjEM* i DCTS:fTV\ 

iV50 ffl;T\ H9 tl^C3b**#S- ir^T?#5 0 



(8) 



%fffl^6 - 2 7 4 5 2 4 



13 



14 



[00 6 1] a±ttfllft i DCT3o<fc^DCTCQ?g* 

# h 0 M*L&, H 5 <ommW<0 l\fyh i D C THISS 2 
5 - 1 ^3&2 l©tr?iJ*ift*-&fc>ii:SCi: 1 b'siffi"t?S> 

t0 0 6 2] H5fcfc5V^Tl D C TlHl&fcteSS 

ii»WAsaiffl«rffiT*fcSo i ^3/ h i DCTiniss^Kji 

4(3*2 ltf>«»*/HV^5H#<Z> 1 fcT^ M DCT\3\ffi<D 
BH£SE*T?&5 0 A^fS-S-F (0) (7) fcfc^BlT? 10 

Jg*t>SfcfJ:iD*&SUM**#S*t*»«j{c:f (0) - 
f (7) «r»S. 

[0 0 6 3] 5 fc*H 1 4 cOigig^^rtT 

[0 0 6 4] [H 1 4COig^^*idJ: »9 N llfc^iDC 
TteM**2 4 Eli:. 8 Elites. £fc* 20 

2 &5t<£> i D C T £rfTo X JUi** 480^ 3 tf y h 
<Z»^ }.^6 4EIfif 5«W"eHfT"C#So 
[0065] Hi 6, Hi 7ti*^P^^fflV^fel*5c/ 
2*5c^DCT|HlK*DJ:r^ i DCTElSScO^n y?mx 
2R5DCT, i DCTtef&l 0*>£W*H4l;i 
^LTl^&fc<Z>i:H 2ft%DCT^*72 
t^MjfeS-C&S lftS©DCT^iBS7 l ^r^^r y^f- 
7 0 T?eJ9#*.T0^S o H 1 7 CO i DCTTW 

4 >y^7 3ia2fe i DCTC0A*7 5 i 1 i D 

CTOAA7 4 4:fi*)»H 1&7G i DCTC9A*Jti:2 * 30 

DCT i DCT 

6-3 6-4 6-1 6-2 
l/2/sq2 l/2/sq2 l/2/sq2 l/2/sq2 

1 1/8 1 1/8 
1/2 1/4 1/2 1/4 
1/4 1/2 1/4 1/2 

1 



*aB<Z> i DCT0K6-2l;iA*L-C^5 o 3^*3. Hi 
6C0DCTI5JSS6 - 3, 4 i i DCT[HlS§6 - 1 , 2 1* 

ot^t^So Hi 6, Hi 7 (c:^ol/^Tpp1ffi^/cC60 
fiDCT[H]SS6 - 3, 4, iDCT6-l, 
SaO-a7©Il?*)5, lft^CODCT, iDCTInl 
BS"Ctta 0 = a 1 = — a 7 = 0. 3536 "(=1/2/ 
sqrt (2) : sqrttt^ffii^-f ) T*2b£ 0 Lri>U ?T 
^«*^H«*fflV^6tit:«lE*»<OF (0) ^H^fl 

iti,tcmm^hmm>&?t j $>ir<tez> 0 *zx\ 1 

CODCT(^>^^:i^^46 2 *sqrt (2) (=2.8 2 8 4 
— ) fc£V^*sqrt (2) (=1.4142--) 
1/sqrt (2) (=0.7 0 7 1—) &5l/Mil/2/s 
qrt (2) (=0.3 5 3 5-) Sr*CT*5§, ifiM i D 

#>5fc<£> 3 il 9 <Ofg^(ci~^ t # <£>£-D C TtHlSS 6 - 3 , 
6 -4*5 J: Tfi i DCT[hISS6 - 1 , 6-2l^5Hi* 
mm a 0 — a 7©ffi(^TI^Cffi©#-&)S:^Lfct>^>"e 
fcSo #*5. q2^sqrt (2) , BP^, 1.41 

4 2 -«:«t*o ACDJg^l, S 2 9. B, 

C, D, E^^tb-^tb2 *sqrt (2) fg, sqrt (2) 
«, 1/sqrt (2) fff, 1/2/sqrt (2) {g^fe^i" 
£o 

[0 0 6 6] 
[*1] 



A 
B 
C 
D 

E 1/8 1 1/8 
_hsB£>B, C, D, E&&ft9}tZ&$&tlZ>Zktt:9i& 
Xfr&o tfcB, C, D, Ef;Mg^#©&£rJf§^7hl 
te/2*iDCT, i DCT[HlSS^t>igfflRTtgT?fo 40 

[0 0 6 7] HI 6M*5^T 1 ^TcDCTtti^f 7 1 <t 2 

5 0 h 1 7 t^jov^r A*eje^-f ^ 7 3 teA^n^i- 
aotv^s^s. *>r 2^Smj(^iagb, iai© 

i DCT0SS6- 1 <D»*i:A^S*bfcfg#iS:5J«9S 
*.TfcJ:V\, ^ 3/^7 3&2&B<D i DCT0 

K6-2^B:fl8{c:BBHUrt>l^«^a*^#6>*bS 0 * 
fcK. HI 6 irra«ft«ric*i: 9, ltl^iDCT^) ^50 



1 JJCTcDCT^W^fff* 
1 

2 * s q 2 

s q 2 

1 / s q 2 

1 /2/s q 2 

UJc5g£> i DCT^SiLTBALttiK 

[0 0 6 8] Hi 6fc£^J2Hl 7^^:*3V^TfS■?■S:A* 
Lt^fc 1 »:5nDCTfcSV^fiiDCT^i|g*dSffl5*"e<7> 
2te(ODCT, i DCT*SWS*-CCQNFPflf* 

[II&fciS^TffiffiSiirT. 2ft7C(7)DCTfe§^|j: i D 
CTCD^m^f^C^-f ^ ^yiztiittrZZLb&X-Z&o 
feSl^f*. 1 ^:7C^>DCT$>^V^^^ i DCTCOA^^TjI 

#e>*tSo ^n&^ili£lHl!»ttA^m-g-<7>A*IKfcSV^ 

flBT*&So ±ffiT*5£^fc«]g®teSr'g'tPl»:7t:/2|>:5c 



(9) 



- 2 7 4 5 2 4 



15 

DCTfcS^f* i DCT[«JS§t*3^{-&^£*T,£o 
[0 0 6 9] 

WW<B»*] iff 4: 1 \?v h«fctf# 

[Ell] a*<OUJC7C i DCTIiI»S«>^n s/^|g o 
[B2] Hi^aftSllWHlK^py^H. 

[03] 02(7) i DCTlU&gcDKjf^^ ^ ^jf^-Y — 

ho 

[04] 2fc7£iI>CT<Dmi£M<D7v*y?mo 

[0 5] *J£«Jc:«tSU>:7c i DCTlHlKo^n 
Bio 

[0 6] 0 5<O1 fcTs> h i DCTBS^p ;V ^ 0 O 

[0 7] B6 0i/7 hiD#lHlK©>^i2 y^0 o 

[01] 



16 



10 



20 



* [0 8] 0 6(-:fctt£»JWf^t&K0 o 
[0 9] 0|IJfiW<©^ci y^Ho 

[010] 0 6t^tt^©JWf^«-(7)^Jte0iJ^^ 

0o 

[011] H7©i/7 hAnStHlSS^^a y^H 0 

[012] ^w<Dm=<ommm<D-?xiy?mo 
[0i 3] ^mn<omm<o%w\<o^x2^^mo 

[014] 01 l<DiSi£«go«^:7i3— — K 
[01 5] 01 3^:77 h?x7t^SU»M 

0o 

[016] lft%ODCT<i: 2ft%(ODCT^-0(7)[H] 
[017] i DCT^: i DCTl:-o 

5-ffl;frr — 6»- 1»C7C i DCTEIK. 10- 
m»%z, 25-lRSltTybiDCT 
(Hl5§ x 3 0-v-;7h[H]^ 3 1 -iD»WlH]K 0 

[02] 



(0 1 ) 




muJ-add 



mul-add 



sel 



(El 2) 



mul 



14 



'15 






add 


register 




^18 



control 



m4] 



ctock17 
16*3-1 



[03] 
(SI 3) 



J L. I 



T 



sO 



2-2fSH§r14 |A00 )A01 |A02 | A03 |A04 |A05 |A06 JA07 | | J_ 
£*8-1 | |?OT^--5r j si 



sel4BiK L 



I 


I I 


I 




I I o 


1 I 


I 


I I 


I 




I I SO 


S1 | 



(04) 
6-1 



1D-fDCT 



50 



52 r~1 MEM1 I 1 5; 



MEM2 



[0 7] 

M > | sMfter f — ^ >! ■/- K 



31 



r 3 



add/sub 



6-2 



ID-iDCT 



55 



register 



control 



(10) 



6-274524 



[1215] 



1 



1W1-IDCT 



1bit-iDCT 



Ibtt-IDCT 



1MHDCT 




1 ! t**S 




shift-add 



shift-add 



shffi-edd 



shift-add 



me) 



shftt-edd 




shift-add ~] ^ 
shiffcadd T ^^f ' 
shift-edd \ *—*\ 



[B8] 



{08) 

X^?1 : 0123456 
2-1 : 0 0 0 0 0 1 1 

2-2<7>fa^33 :0 0 1 2 0 0 D 
2-3<BfB^33 : 0 1 1 0 0 2 0 
2^4fl)J§^33 :0 2 0 I 0 0 1 
2-5£>H^33 :0 2 0 1 0 0 1 
2-6tf)fg4£33 : 0 1 1 0 0 2 0 
2-70>fl#33 : 0 0 1 2 0 0 0 
2-8<Om#33 : 0 0 0 0 0 1 1 



A*1 : 3 I 

2-1«)t&-^34: + + 

2-2ffltS^-34 : + + 

2^30)fS^34 : + + 

2-4«fS^34 : + f 

2-5<7)te#34 : + - 

2-6tf>m^34: + - 

2-7«ff^34: + - 



3 4 5 6 ) 
+ + + 4 + 



- + 



- + - + 



- + - ♦ 



Ciay] 



CE9) 
6 60 



1bH-tDCT 



jL 



MEM 



61 



' — MEM 



1 D-iDCT 



67 



65 



63 6 8 " \ 



i o] 



[Hill 



(g)10) 



A2J1 : 0 1 2 3 4 5 6 7 

2-1<7?m^33:0 0 0 0 0 1 1 2 

2-20^33:0 0 1 2 0 0 0 1 

2-30>fi^33:O 1 1 0 0 2 0 0 

2-4(7) (1^33 : 0 2 0 1 0 0 1 0 

2-5(7)^33 :0 2 0 1 0 0 1 0 

2-60>ff#33:O 1 1 0 0 2 0 0 

2-70>fI^33 :0 0 1 2 0 0 0 1 

2-80>f§-£33:0 0 0 0 0 1 1 2 



A7J1 : 0 
2-10>ff^34: + 
2-20>1t"»t34 : + 
2-30>fa^t34 
2^tCf)fa-^34 
2-50>fg#34 
2^6«fi#34: 
2-7<0tf^34 
2-80>fE*§34 



[mi 2 j 



(HI 1 > 



si 



,40 



add/sub 



16 



18L 



a/' 



register 



control 



17 



i/1 




[mi 3] 




«M»sp6 -2 7 4 5 2 4 



F(0) 
F<2) 
F(4) 
F<6) 
F(7) 

F(3) 
F(5) 



[014] 






4) 

FQ24£fcp 


























F3 57/ / 




X^-" " F57m 


r^5f 





*f<0) 

>f(1) 
►1(2) 



[Hi 5] 

{01 5) 

iDCT (inl Ft). < nt f [)} [ 

> 0Vp - F (01 + f [2| 

fOJd * F[0] - f [21 

H<p - F [4] + F [El 

M6n - F[4] - F [6] 

F13p « FED + F 13] 

FUn = Ftl] - MS] 



f(4) 



F57p 
F57n 



FtS] 
F [51 



+ F[J| 



F024Spp * F02p + F46p 
F0246np - F02id + F 4 6m 
F0246po = F02p - F4 G p 
F024 Eraiv = F02ra - F4 6m 



F135 

F157 = F [If - F57p 

F13? - Fl3a + f [7] 

F357 =-F [31 + F5>n 



f [0] 
f [71 
fill 
f [6] 
f 121 
f 15] 
f 13] 
f [4] 



FQ24 6pp + F 1 3 5 
F Q 2 4 6 p p - F 1 3 5 
FOMEpm + Fl 57 
F024fipm - F157 
F0?46imi + FI37 
F0246Bm - FI37 
F0?46np + F357 
F0Z46np - F357 



mi 6] 



[017] 



55 



(01 6) 



1D-DCT 



(EM 7) 

r 

52 



I I I ' ' I 1 i— ' 

I MPIK> 1 



55 



1 CM OCT 



61 A 



-Ks, 



